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Abstract Asymmetry in infancy is a clinical condition with
a wide variation in appearances (shape, posture, and
movement), etiology, localization, and severity. The preva-
lence of an asymmetric positional preference is 12% of all
newbornsduringthefirstsixmonthsoflife.Theasymmetryis
either idiopathic or symptomatic. Pediatricians and physio-
therapists have to distinguish symptomatic asymmetry (SA)
from idiopathic asymmetry (IA) when examining young
infantswithapositionalpreferencetodeterminetheprognosis
and the intervention strategy. The majority of cases will be
idiopathic, but the initial presentation of a positional prefer-
ence might be a symptom of a more serious underlying
disorder. The purpose of this review is to synthesize the
current information on the incidence of SA, as well as the
possible causes and the accompanying signs that differentiate
SA from IA. This review presents an overview of the nine
most prevalent disorders in infants in their first six months of
life leading to SA. We have discovered that the literature does
not provide a comprehensive analysis of the incidence,
characteristics, signs, and symptoms of SA. Knowledge of
the presented clues is important in the clinical decision
making with regard to young infants with asymmetry. We
recommend to design a valid and useful screening instrument.
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Abbreviations
SA Symptomatic asymmetry
IA Idiopathic asymmetry
DP Deformational plagiocephaly
CMT Congenital muscular torticollis
CP Cerebral palsy
Introduction
The objective of this descriptive review is to determine and
classify the possible causes of asymmetry seen in young
infants who have an asymmetric head and/or body posture,
as well as to present an overview of the nine most prevalent
disorders in infants in the first six months of life leading to
the diagnosis of symptomatic asymmetry (SA). Asymmetric
infants form an increasing and complicated group of
children seen by professionals from various clinical
specialties, such as well baby clinic physicians, pediatri-
cians, pediatric physiotherapists, orthopedic surgeons, and
plastic surgeons [4, 6, 19, 37, 50, 61]. Asymmetry in
infancy is a mostly benign symptom, but in this early phase
of life, the differential diagnostics are extensive. The
background of the professional influences the way in which
associated clinical problems are evaluated. A screening
instrument would be helpful. The first step in this process is
to synthesize the current information in the literature about
differential diagnostics.
Twelve percent of all Dutch newborns develop a
positional preference in the first few months of life,
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tional preference” is defined as a condition in which the
infant’s head is turned toward one side most of the time and
active movement to the other side is restricted [4, 6]. About
25% of these infants (approximately 5,000 a year in the
Netherlands) are referred to pediatric physical therapists [6].
Asymmetry in infancy is a clinical condition with a wide
variation in appearances (shape, posture, and movement),
etiology, localization, and severity. From the referred
infants, the asymmetry is either idiopathic or symptomatic,
and originates ante- and/or postpartum [37, 48, 50, 51, 61].
In case of an idiopathic asymmetry (IA), the etiology is
uncertain; environmental factors play a major role in the
development of the asymmetry [6, 34, 35, 48, 62]. In SA,
an underlying disorder, disease, or dysfunction causes the
asymmetry. The majority of cases will be idiopathic, but an
initial presentation of positional preference might be a
symptom of a serious underlying problem. In the last
decade, many studies on the appearances of IA have been
published. If the focus in diagnostics and pattern recogni-
tion is on IA, there is a chance that an SAwill be missed [3,
20]. When examining young infants with a positional
preference, differentiating SA from IA is necessary to
determine the prognosis and to choose appropriate inter-
vention strategies.
This review will address the following question: which
diagnoses, incidence rates, signs, and symptoms are
described in the literature and are thought to cause a
symptomatic asymmetrical posture or movement pattern in
infants during their first six months of life?
Methods
Search strategy
This review is based on a comprehensive literature search
on SA. The following strategy is used: peer-reviewed
literature on this topic in journals with a science citation
index was searched, as well as clinical textbooks from the
various clinical specialties. Computerized bibliographic
databases were searched (PubMed, Pedro, Cinahl, and
Cochrane Controlled Trials Register), and related papers
and their references. General keywords used were: asym-
metry, plagiocephaly, torticollis, posture, scoliosis, (differ-
ential) diagnosis, and screening. The search then focused on
specific diagnoses that might cause asymmetry in infancy
condition with the keywords: etiology, tumors, disorders
(related to) vision, hearing, central nervous, or musculo-
skeletal system, obstetric complications, brachial plexus
palsy/lesion, clinical syndromes (Grisel, Sandifer), congen-
ital anomalies and syndromes, gastroesophageal reflux,
developmental dysplasia of the hip, paroxysmal torticollis,
(birth) trauma, and clavicle fracture. Finally, we focused on
the incidence and prevalence. The search was limited to
citations that included: “all infants, birth–23 months,” had
an abstract, were written in English, and the search terms
were in the title or abstract. The year of publication was not
restricted. When more papers on the same subject were
found, the most current studies were chosen. Only
diagnoses that could be observed in infants in the first six
months of life were included. Unique case reports and
innocuous abnormalities that require no specific treatment
were not included.
Results
The prevalence and/or incidence of the various medical
diagnoses leading to SAwas not always documented. Some
disorders had no consistency in their reported incidence
rates. The majority of children with a positional preference
or asymmetry during the first six months of life are
diagnosed with an IA [4, 6, 34, 35, 37, 48, 50, 51]. Table 1
shows a selection of the most frequently detected disorders
causing an SA.
In the last decade, discussion on positional preference
leading to deformational plagiocephaly (DP) has increased
substantially. A relatively high number of hits found during a
search in January 2008 within PubMed resulted in the
following: asymmetry (811), plagiocephaly (206), torticollis
(225), posture (405), and scoliosis (623). However, when
combined with “differential diagnosis” or “screening,” the
result decreased to less than 20 each. Differential diagnosis
from craniosynostosis was often described [24, 33, 36, 51].
The main designs were retrospective or prospective descrip-
Table 1 Disorders related to symptomatic asymmetry (SA) from the
literature search
Disorders with known incidence Incidence/1,000
1. Developmental dysplasia of the hip (DDH) 40
2. Perinatal fracture of the clavicle 35
3. Congenital muscular torticollis (CMT) 20
4. Obstetric brachial plexus palsy 4
5. Central nervous system disorders 2
6. Craniosynostosis/lambdoid suture 0.03
Remaining groups of disorders
7. Congenital abnormalities or malformations
Musculoskeletal
Chromosomal
8. Sensory systems
Ocular disorders
Hearing disorders
9. Acquired asymmetry postpartum in one of the
remaining systems (non musculoskeletal)
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the studies were predominantly case reports.
All diagnoses were classified according to the Interna-
tional Classification of Diseases [1]. The results of the
literature search are presented below, starting with the
diagnosis with the highest incidence rate.
Developmental dysplasia of the hip
Developmental dysplasia of the hip (DDH) has a high rate
of co-morbidity with congenital muscular torticollis (8–
20%) [11] and, to a lesser extent, with postural torticollis or
scoliosis [50]. The reported incidence rate in the Nether-
lands ranged from 3 to 4% of all newborns [4, 11, 48], with
80% being unilateral [5, 56]. The clinical signs which are
described include asymmetry in hip abduction and leg
length and/or asymmetrical skin folds in the inguinal and
upper thigh region. The strong association with other
asymmetries warrants a thorough screening on the signs
of developmental dysplasia of the hip in infants with an
asymmetry.
Perinatal fracture of the clavicle
A fracture of the clavicle during birth may induce a
positional preference in the first weeks of life and, as such,
may cause an asymmetry. A perinatal fracture can be an
option in the differential diagnostics of asymmetry during
the first weeks of life. A co-incidence with other perinatal
injuries (like brachial plexus injury) was described by
Perlow et al. [49]. The obstetric brachial plexus lesion is
described separately. The incidence varies between 0.1 and
3.5% [28, 40, 49, 54], and these fractures usually
consolidate within 3 weeks without complications. The
clinical presentation can be asymptomatic. When symp-
tomatic, signs include: decreased or absent movement and
pain, or tenderness on movement of the arm on the affected
side and palpable irregularity along the clavicle [54].
Congenital muscular torticollis
Congenital muscular torticollis (CMT) is frequently de-
scribed in the literature. Unilateral fibrosis or thickening of
and tightness in the sternocleidomastoid muscle can cause a
characteristic posture of the head and restricted neck
movements. The etiology of the pseudo-tumor or mass is
unclear [10, 11, 19, 58]. A compartment syndrome due to
intra-uterine malposition is the most frequently mentioned
etiological hypothesis [10, 12, 19, 39]. An association with
birth trauma and breech presentation is mentioned, but the
evidence is weak, since CMT is also seen in infants born
via a cesarean section [11, 32]. A pseudo-tumor can be
palpated in the second or third week after birth. Incidence
rates of CMT vary between 0.3 and 2% [10–12, 19, 58].
Ultrasound screening soon after birth has indicated that the
incidence rate could be 3.9%. This screening method tends
to be especially sensitive in detecting occult cases of
fibrosis [10].
Fibroids of the uterus and other intrauterine tumors are
described as a possible etiology to an atrophy of the
sternocleidomastoid muscle of the child [18]. This phe-
nomenon can cause a unilateral muscular dysfunction and a
strong imbalance between both muscles. The distinction
between CMT and postural torticollis is not always clear
[15]. A CMT is primarily a condition with a structural
fibroid shortening of the sternocleidomastoid muscle,
visible and palpable in the first weeks of life, as opposed
to a postural torticollis that occurs secondary to a positional
preference and a DP [6, 37, 48, 51, 61].
Obstetric brachial plexus palsy
Palsy of the brachial plexus during delivery is caused by
traction or compression of the plexus during labor. In most
cases, the upper brachial plexus is affected; in 15% of the
patients, hand function is also impaired. The described
incidence is 0.1–0.4% [31, 49, 52]. The extent of the neural
damage becomes evident during the first six months of life
[52], although in severe cases, the inactivity of the
extremity is observed from birth onwards. Timely recogni-
tion of severe cases is important, since neurosurgical
intervention can enhance future capacities. Between 20
and 25% of the infants experience persistent functional
impairments [31].
Central nervous system disorders
Cerebral palsy (CP) syndromes, in particular, spastic
unilateral CP, are neurological disorders that can cause
asymmetry [3, 7]. Serious disorders of the central nervous
system are generally easy to recognize, but a CP may also
be discrete with subtle features. Early diagnosis, before the
age of six months, might be difficult [45, 57]. The
neurodevelopmental (motor) behavior is an important
issue in early recognition: persistent infantile reflexes
and abnormal muscle tone, motor delay, abnormal spon-
taneous movement patterns (especially “general move-
ments”), and poor postural control are more or less
predictors of CP [25, 45, 46]. In a review on the
epidemiology of CP, the world-wide prevalence of all
types of CP is estimated at 0.2% [43].
Hypotonia and developmental delay were also men-
tioned as causes for developing positional preference and
DP. A neurological disorder might be the underlying
problem, but it is not always diagnosed at this young age
[3, 7, 51].
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Craniosynostosis, the premature fusion of one or more
cranial sutures, is most frequently described in relation to
asymmetry and plagiocephaly, possibly as a result of the
over-referral of infants with deformational non-synostotic
DP to craniofacial or plastic surgery clinics. Primary
craniosynostosis is either simple or compound and part of
a genetic syndrome [36]. Premature closing of one
lambdoid suture is the most frequently mentioned differ-
ential diagnosis of DP [24, 33, 36]. The incidence of this
single suture craniosynostosis is rare (1–3 cases to 100,000
newborns) [37, 42] and can be clinically differentiated
from DP by four major signs: from the vertex view, a
trapezoid head shape can be observed, a palpable
unilateral ridge, bulging of the unilateral mastoid, and an
asymmetric skull base with tilt to the ipsilateral side [24,
33, 42]. The impact of the premature closure of cranial
sutures in complex craniosynostosis is impressive: strong
progressive deformation of the skull, risk of increasing
intracranial pressure, and developmental problems. When
evident, timely surgical intervention is warranted [24, 33,
36, 50, 51].
The following three categories are groups of disorders.
Clear incidence rates could not be found.
Congenital abnormalities or malformations
Musculoskeletal congenital malformations must be consid-
ered in an asymmetry that is present immediately after birth
[3, 7]. Well-known malformations are those of the spine,
such as a Klippel-Feil syndrome, hemi-vertebrae, and a
hemi-atlas [22, 38, 64]. Exceptional phenomena are
hypoplasia or aplasia of the face, neck, or trunk muscles
[2]. Patients may show defects in other systems as well,
such as syndactyly, deafness, or a congenital heart disease.
The co-incidence of defects may be an important sign of a
syndrome. An asymmetric development or posture can be
an associated finding in a variety of syndromes and
abnormalities. These features are often present immediately
after birth, but will not always be discovered until a second
stage [64]. Local abnormalities, such as a vascular ring
(around the trachea) or tracheomalacia, are occasionally an
indirect cause of an asymmetric posture [60].
Disorders in sensory systems
In the screening of infants with asymmetry, eye movement
and/or vision and hearing disorders must be considered.
Infants with congenital nystagmus and restrictive or
paralytic strabismus may use anomalous head positions to
maximize visual function [26, 47, 63]. No clear incidence
rates were found. A predictive factor for an ocular origin of
torticollis is the family history of ocular problems, in
particular, congenital nystagmus. The ocular pathology may
be subtle. In case of doubt, infants must be referred to an
ophthalmologist [63].
Theoretically, a unilateral hearing disorder can induce a
positional preference in young infants. In the literature
search, no match was found for hearing loss and torticollis,
except in syndromes such as Klippel-Feil or Moebius. A
connection between ear malformation and hearing loss is
mentioned [23].
Acquired asymmetry, non-musculoskeletal
A number of disorders in systems other than the
musculoskeletal system can cause a postpartum asymme-
try, but the asymmetry is not the only symptom. The
disorders have in common that their symptoms are not
stable and occur some time after birth. The signs and
symptoms can be seen as so-called “red flags” and
require immediate medical evaluation. It may be second-
a r yt oat r a u m a[ 27] or to inflammatory conditions, such
as pharyngitis [8, 13, 29, 55]. Grisel syndrome (a non-
traumatic atlanto-axial rotatory subluxation following
infections of the upper respiratory tract) is often described,
but never under the age of six months [7, 19, 29]. Another
cause can be related to the cardio-respiratory or the
digestive system, such as Sandifer syndrome (fluctuating
asymmetry with abnormal body movements and contor-
Table 2 Signs and symptoms of acquired symptomatic asymmetry
disorders with a low incidence
Signs and symptoms Hints for disorders
General history
Heavy pain Retro-pharyngeal abscess [13]
Vomiting/drowsiness Increased intracranial pressure [30]
Lethargy/irritability Tumor [12, 30], intracranial injury [27]
Trauma Intracranial injury [27]
Seizures/convulsions Epilepsy; increased intracranial pressure;
Sandifer syndrome [17]
Acute onset Infection, abscess [13]; Grisel syndrome
(>6 months) [29, 55]
Stridor, dyspnea Vascular ring [60]
Reflux Sandifer syndrome; pathological
gastroesophageal reflux [17]
Fever Infection, abscess [13]
Specific examination
Sunset phenomenon Increased intracranial pressure
Bulging anterior fontanel Increased intracranial pressure,
intracranial injury [27]
Abnormal course
Increasing head tilt Infection [13]; tumor [12, 30]
Recurrent episodes Benign paroxysmal torticollis [9, 21]
616 Eur J Pediatr (2008) 167:613–619tions of the neck, associated with gastroesophageal reflux)
[9, 17, 21]. The most alarming causes of asymmetry are
related to neurological syndromes, such as syringomyelia,
epilepsy, high intracranial pressure, postencephalitic syn-
dromes, or life-threatening tumors of the central nervous
system [3, 7, 12, 19, 20, 30]. These disorders are mainly
described in case studies, without proven incidence rates.
The signs and symptoms of these non-musculoskeletal
causes are described in Table 2.
Discussion
Asymmetry in infancy is a condition with a high prevalence
in infants in the first six months of life. In the majority of
cases, the origin is idiopathic and is often related to
environmental factors [6, 15, 34, 35, 37, 62]. This review
addresses the possible causes, incidence rates, and symp-
toms of symptomatic asymmetries due to an underlying
disorder, dysfunction, or disease.
Not all of the incidence rates could be found, while some
inconsistencies were observed in the current literature. The
disorders with a high prevalence are well described in
epidemiologic studies. The rarer diseases were, most of the
time, documented in case reports without incidence rates.
The incidence rates mentioned in the studies are inconsis-
tent because of different opinions regarding the operation-
alization and assessment of the SA. Frequently,
psychometric properties of instruments and concepts have
not been described or evaluated. Variations in incidence
rates (e.g. CMT) are inevitable, considering the variety in
inclusion criteria and diagnostic tests used in the studies.
The sequence in estimated incidence rates, as proposed in
Table 1, is open to debate.
A clear description of signs and symptoms was not
always presented in the literature. The variety in the
etiology of asymmetry is considerable. The level of
evidence of the included studies varies. Literature of
more than 10 years ago mainly described underlying
causes of SA, in particular, non-muscular torticollis [3,
7]. They still turned out to be useful in establishing criteria
for differential diagnostic screening and are widely cited in
current studies. However, an update regarding new
developments in studies on infant asymmetry is needed.
The exponential increase of plagiocephaly in the last
decade, related to the recommendations to put babies on
their back to sleep, is reflected in the objectives of recent
studies [4, 6, 37, 41]. They mainly focused on IA and its
predispositions, with little attention to SA. A number of
recent papers described features to distinguish craniosy-
nostosis from DP. Although craniosynostosis has a very
low incidence, craniofacial clinics are deluged with infants
with DP [14, 15, 37]. One of the positive effects of this
situation is that authors from this background described
useful clinical diagnostic criteria for craniosynostosis.
van Vlimmeren et al. [61] stated in their review on
diagnostic strategies, that asymmetry in infancy is a
diagnosis with a large spectrum of features and a multifac-
torial etiology without consensus on definition, nomencla-
ture, or classification. In the present review, a classification
by virtue of etiology is proposed. The dichotomy, symptom-
atic versus idiopathic, is often used in medicine [16, 44, 53,
59] and fits well with this health problem, since a large
number of children have unexplained asymmetry.
Although flow diagrams for diagnostic strategies are
presented in some reviews [3, 7, 15, 19, 61], clear clinical
diagnostic criteria that could be used were not mentioned.
The criteria found in the present review might be
considered in a future study. An expert validation, such as
a Delphi study with clinical experts, could be a next step
towards establishing clinical diagnostic criteria as warning
flags in young infants with IA or SA.
This review presents an overview of the most common
disorders underlying SA in infants less than six months of
age. We have discovered that the literature does not provide
a comprehensive analysis of the incidence, characteristics,
signs, and symptoms of SA. Knowledge of the presented
clues is important in the clinical decision making with
regard to young infants with asymmetry. The endpoint of
this review may be a starting document for the creation of a
protocol, but it needs additional studies in order for it to
become a valid and useful screening instrument.
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